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Abstract: This paper introduces a correspondence interface between supervisory minimal effort portable 
robots and household Wireless Sensor Network (WSN) in view of the ZigBee convention from various 
makers. The correspondence interface permits control and correspondence with other system gadgets 
utilizing the same convention. The robot can get data from sensor gadgets (temperature, mugginess, 
iridescence) and send orders to actuator gadgets (lights, screens, indoor regulators) from various makers. 
The design of the framework, the interfaces and gadgets expected to set up the correspondence are 
depicted in the paper.  
Index Terms – WSN, mobile robot, ZigBee. 
INTRODUCTION 
The exhibitions of home computerization frameworks 
and indoor security frameworks are quickly 
enhancing with the advancement of remote 
correspondence innovation. A savvy situation implies 
a physical world that interconnected through a 
nonstop system to a great degree and imperceptibly 
with sensors, actuators and the units utilized for 
calculation reason, installed intelligently in the 
regular objects of our lives. A shrewd home is a home 
in which we utilize computational unit to processing 
and data systems apply to anticipate that and react 
will the client needs and can be utilized to enhance 
the regular life at home. In shrewd home framework 
applications for savvy homes can be found in taking 
after sorts: diversion, success, environment, security, 
correspondence, and machines. Remote Sensor 
Networks (WSNs) and apply autonomy have turned 
into an alluring innovation for the scientists to add to 
a shrewd home framework. A WSN is a framework 
that comprises of a conveyed sensor hubs which 
sense the individual parameters and interconnected by 
remote correspondence framework. 
 
Fig 1.1 Smart Home 
Following factors are considered to realize the WSN 
for smart home: 
1) Wireless technologies 
Different remote advancements are accessible in the 
business sector. With those advancements the fast 
improvement of the WSN gets to be practicable. The 
remote innovations, for example, Bluetooth, IR 
(infrared), RF (radio recurrence), ZigBee, Wi-Fi, 
UWB, WLAN, and NFC are generally utilized. 
2) Microcontroller 
Microcontrollers comprise of a CPU, clocks, UARTs, 
I/O, program memory, information memory and 
different elements to decrease framework segment 
check. Typically incorporate standard transports for 
corresponding with other IC's. The robot utilized for 
family unit assignment. In future human yearnings to 
get free of family unit obligations and each home will 
require in any event utilize one or more than one 
robot. It would be conceivable. 
3) Robots 
Robots are fabricated to perform every day life house 
obligations. Robots are use for security reason like 
entryway open and close, alarm on any crisis and so 
forth. Robots are modified to perform predefined 
errand. Considerably harder undertaking can perform 
by robots with extra equipment. The development of 
examination in field of apply autonomy, can use in 
day by day life assignment.  
This paper watches the likelihood of implanting WSN 
and robot into a keen home framework. There are two 
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stages in the combination of WSN and automated 
frameworks for brilliant home. Initial step is the 
robots can be thought to be mobiles hubs that gather 
data from static hubs. Second, the WSN can be 
considered as an expansion of the sensorial capacities 
of the robots and it can give a savvy domain to the 
robots. 
THE NETWORK BUILDING BASED ON 
DYNAMIC IP OF INTELLIGENT BUILDING 
HOME 
1.1. Design Idea 
The savvy home framework comprises of astute 
control terminal, account server, control host, 
controlled terminal. After the insightful control 
terminal introduced control project, to speak with the 
controlled terminal through remote system; The 
record server is in charge of correspondence 
administrations between the canny control terminal 
and the controlled terminal, and wire and process all 
the got information, It put the system port mapping 
for element IP through the record administration 
mode, construct an intuitive data channel, as appeared 
in figure 1. 
 
Figure 1. Network Address Mapping Control 
An answer went for the issue: Set a record server with 
free IP or space name, for system mapping. The 
knowledge control terminal and the control have each 
involve one port, and have its own particular element 
IP. The control host associates every house controlled 
terminal with the record server. The insight control 
terminal sends orders and show comes about; the 
family unit controlled terminals perform the 
summons and input the execution result. 
1.2. Network Topology 
The capacity of keen home has three fundamental 
parts: controlled and account server, the system 
topology is appeared in figure 2: 
(1) Control 
It can be founded on C/S or B/S engineering of PC, or 
smart terminal gear, and so on. It isolated into indoor 
part and open air part by control zone. The 
administrator outside can connection with clever 
home out the habitation, sign in the remote record 
server and use account control mode to understand 
the correspondence, appeared in figure 1. The 
administrator inside utilizations LAN. 
(2) Controlled 
The Controlled comprises of control host、 sensor 
node、control SCM (single chip microcomputer), and 
so forth. The control host get to be outside entryway 
hubs of the full framework inside house, has its own 
particular free ID, has capacity of parse outer data 
and gather and forward data from controlled 
nodes(control SCM).  
Sensor hub is in charge of gather data from every 
message patch, for example, temperature, mugginess, 
and so forth Control SCM is in charge of get and 
handle data from sensor hub, and forward to control 
host 
(3) ACCOUNT SERVER 
Record server's principle capacities are client 
enrollment; oversee house, port mapping, web 
administrations, and the foundation administrations. 
 
Figure 2. Smart Home System Network Topology 
STATE OF THE ART 
As of now, home robots have a place with three 
fundamental fields: reconnaissance, wellbeing, and 
every day undertakings.  
Robots incorporated in the WSN can get data 
straightforwardly from the system and act thusly. 
They can go about as versatile sensors: they can feel 
the same as people do, while standard sensors (i.e. 
brightening, temperature, clamor) are put in the 
divider or floor, (giving restricted readings, which are 
erroneous estimations. The vast majority of 
supervisory reconnaissance versatile robots are 
constrained to investigation with a camera or its own 
sensors [6],[7],[8]. They barely correspond with the 
gadgets in their surroundings straightforwardly. It 
happens the same with most business every day 
errands robots [3],[4],[5]. Be that as it may, this is 
evolving. In [9] a s shop home environment venture 
for light-weight administration robots to give solid 
administrations by collaborating with the earth 
through remote sensor systems is depicted. This 
environment comprises of shrewd items with a radio 
recurrence distinguishing proof (RFID) tag and savvy 
apparatuses with sensor system usefulness; the home 
server that associates brilliant gadgets and also keeps 
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up data for solid administrations; and the 
administration robots that perform undertakings as a 
team with the earth. In this paper, we present 
different sorts of keen gadgets. Salvage robots is an 
examination field where it is conceivable to discover 
reconciliation of versatile robots and WSN. In [13] a 
RES RS (Robot Emergency Search and Rescue 
System) is proposed to screen the spillage of risky 
chemicals and surety the security of individuals in 
perilous territories. RESRS incorporated advances, 
for example, versatile robot and WSN (Wireless 
Sensor Network). The portable robots in the 
framework go about as versatile hubs of WSN.  
In [14] a remotely controlled robot equipped for 
reviewing catastrophe circumstances or go about as a 
security countermeasure is portrayed. It uses a 
stationary system of inactive infrared sensor hubs 
interconnected through a multi-bounce Zigbee 
system. The sensors are movement touchy and 
utilizing local confinement can be utilized for 
distinguishing the area of survivors or interlopers 
taking into account the circumstance. The robot is 
controlled through a Wi-fi join which streams 
constant video back to the base station.  
PROPOSED HARDWARE DESIGN 
The equipment framework is isolated into 6 sections. 
There are microcontroller ATMEGA328, sensors like 
temperature sensor, smoke sensor and LPG gas 
sensor, robot, GSM Modem, ZigBee module and 
camera. The microcontroller ATMEGA328 utilized 
for observing and controlling activity. It is utilized to 
peruse the estimation of sensor, compose a data to 
control the stepper engine and LED module, simple 
advanced converter and serial correspondence for the 
stream of worth from sensor. The microcontroller 
gets the simple voltage signal from the sensor and 
proselytes it to advanced sign. After microcontroller 
gets the computerized signal, microcontroller sends 
the quality from sensor to the robot by means of 
remote association. 
 
Fig -3.1 Sensor Network for Smart Home System 
 
Fig - 3.2 Robot Architecture 
SENSORS 
Minimal effort sensors are utilized to sense the 
parameters to lessen the expense of the framework. 
Utilizing ZigBee module information of all sensors 
are gathered and send for the further process. 
1. Temperature Sensor (LM35): 
The LM35 is a coordinated circuit temperature 
sensors. Yield voltage of LM35 is straightly 
corresponding to the Celsius temperature. The benefit 
of LM35 over direct temperature sensors adjusted in ° 
Kelvin, there is no compelling reason to subtract a 
steady voltage from its yield to get advantageous 
(Centigrade) Celsius scaling.  
The temperature sensor (LM35) needn't bother with 
any outer calibrator unit or trimming to give common 
exactnesses of ±1⁄4°C at room temperature and 
±3⁄4°C over a full −55 to +150°C temperature range. 
The expense of LM35 is low and it is all around 
adjusted 
2. Smoke Sensor (MQ-2): 
MQ - 2 is an ignitable gas and smoke sensor, use to 
distinguish the centralizations of burnable gas or 
smoke noticeable all around and yields its perusing as 
a simple voltage. 
3. LPG Gas Sensor (MQ-6): 
MQ-6 is a gas sensor use to identify melted 
petroleum gas (LPG). It additionally distinguishes 
propane and butane fixations noticeable all around. 
The scope of gas focuses noticeable all around are 
distinguished by MQ-6 is from 200 to 10000ppm.  
High affectability and quick reaction time are the 
upsides of MQ-6. The yield of sensor is a simple 
resistance. It is a basic circuit; it requires power the 
radiator loop with 5V, including a heap resistance in 
it, and after that interface the yield to an ADC. 
4. Proximity Sensors: 
With no physical contact nearness sensor can identify 
the vicinity of adjacent articles.  
A closeness sensor every now and again outspends an 
electromagnetic field or a light emission radiation, 
and sitting tight for changes in the field or the sign 
which is return by sensor. The objective of nearness 
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sensor is an item, which is recognized from 
predefined range.  
"Ostensible territory" is characterized as the greatest 
separation that the sensor can identify. Vicinity 
sensors are solid and their practical life is long as a 
result of the no mechanical parts are use and no 
physical contact in the middle of sensor and the 
detected item. 
5. WSN System: 
Remote Sensor Network is utilized to make a keen 
domain. The remote sensor hubs are implanted into 
keen home, and they can correspond with one 
another. The usage of the framework utilizing WSN 
has a few advantages, similar to high detecting 
ability, preparing capacity, circulated handling limit; 
this framework comprises of different hubs on which 
sensors are associated. 
1. ZigBee:  
ZigBee depends on an IEEE 802.15.4 standard. 
ZigBee is utilized to make individual zone organize 
however its low power utilization limits transmission 
separation to 10-100 meters observable pathway. The 
determinations of Zigbee are suit for abnormal state 
correspondence convention.  
2. GSM MODEM (SIM 900):  
SIM900 is a GSM Quad-band modem, which having 
a recurrence of 850/900/1800/1900MHz and which 
can be get to the Internet furthermore utilized for oral 
correspondence (It gives the association with an 
amplifier and a noisy speaker) and for SMS. The span 
of GSM modem is 0.94 inches x 0.94 inches x 0.12 
inches with L-formed contacts. Telephone 
correspondence and information correspondence can 
control by the processor.  
5.3 Robot for Smart Home System:  
Mechanical autonomy is an appealing innovation for 
keen home framework. The gadgets mounted on the 
robot are: a Camera, GSM modem, ZigBee Module. 
Specialists are starting to utilize robots with cameras 
to screen indoor situations. The cameras mounted on 
the robots can be moved to more areas to bring 
photographs with various edges. Camera used to send 
the photos to the client if any crisis happens. 
CONCLUSIONS AND FUTURE WORK 
This paper demonstrates an interface to convey 
minimal effort portable robots with different gadgets 
inside of a WSN utilizing the Zigbee convention. The 
most vital focuses in the advancement of the system 
have been highlighted, and a few thoughts have been 
given with respect to gadget design  
This paper opens an essential number of potential 
outcomes and future exploration lines, since home 
mechanization field and remote sensor systems have 
a significant number of uses and in the following 
couple of years they will be conveyed in numerous 
homes and commercial ventures. The consideration 
of a versatile robot with the capacity to interface self-
rulingly with the segments introduced in any home, 
will positively enhance impressively the security, 
solace, and the life nature of individuals, particularly 
on account of old individuals and those with some 
sort of impedance. This kind of robot can deal with 
numerous helpful undertakings, for example, physical 
and environment conditions observing, checking the 
right working of all frameworks, enact actuators and 
convey crises among numerous others.  
Future exploration lines are: adding actuators to the 
system (light control, screens, and so forth.), 
including business gadgets and have the capacity to 
impart and control them by means of the Home 
Automation profile, coordinating the robot in a wired 
home computerization system, (for example, KNX) 
and making a gathering or a group of supervisory 
robots working in cooperation. 
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